Abstract In this study, soft computing methods are designed and adapted to estimate energy consumption of the building according to main building envelope parameters such as material thicknesses and insulation K-value. In order to predict the building energy consumption, novel intelligent soft computing schemes, support vector regression (SVR), and adaptive neuro-fuzzy inference system (ANFIS) are used. The polynomial, linear, and radial basis function (RBF) is applied as the kernel function of the SVR to estimate the optimal energy consumption of buildings. The performance of proposed optimizers is confirmed by simulation results. The SVR results are compared with the ANFIS, artificial neural network (ANN), and genetic programming (GP) results. The computational results show that an improvement in predictive accuracy and capability of generalization can be achieved by the ANFIS approach in comparison to the SVR estimation. Based on the simulation results, the effectiveness of the proposed optimization strategies is verified. The data used in soft computing were obtained from 180 simulations in EnergyPlus for variations of building envelope parameters.
Introduction
The huge demand for energy and construction materials has become an issue of great concern recently. The energy usage of the buildings accounts for a large percentage of the total primary energy consumption. The total energy need of the buildings is influenced by various factors, e.g., environmental and climatic conditions, building envelope materials, insulation. In this respect, an early estimation of energy consumption of the buildings can be very helpful for architects and engineers during the design and construction stages.
Energy consumption in different aspects of human activities has become an area of consideration since it has deep implications for humanity's social-economicpolitical sphere. The environmental impacts resulting from uncontrolled usage of natural resources including energy sources warrants a great attention globally towards sustainable development. Buildings, as a primary and main requirement of human beings who spend most of their daily time indoors, are associated with a large proportion of total primary energy consumption (Energy Consumption by Sector). Around 40 % of total
